Introduction
South African mines are significant sources of employment for local communities (Marais et al., 2018) . Notwithstanding major changes in labour laws that improved working conditions of mineworkers over the past two decades, the mining industry is still marked by several job demands, such as work pressure, labour unrest, safety hazards, retrenchments, production demands, shift work and job insecurity (Abrahamsson et al., 2014; Malherbe & Segal, 2000; Marais & Cloete, 2013) . To reduce operational costs and increase profits, mines locally and abroad, are seeking to produce more with fewer employees (Chen, Chen, Zhu, Qi, & Long, 2015; Phakathi, 2011) . Management encourages mineworkers to meet demanding production targets in exchange for bonuses. To secure these bonuses, workers often deviate from work rules and take risks and shortcuts -sometimes with serious implications for their safety and health (Chimamise et al., 2013) . However, accidents and injuries in the mining environment are not only the result of job and production demands. Personal factors such as mineworkers' psychological well-being, negative affectivity and job dissatisfaction also lead to unnecessary risky behaviour that influences mineworkers' safety and accident proneness (Paul & Maiti, 2007) .
To get the best out of mineworkers, managers need to keep mineworkers energised, focused and engaged. As engaged employees are more proactive in shaping their work environment and creating their own resources, they are more likely to handle job demands effectively (Bakker, Demerouti, & Xanthopoulou, 2012) . Past studies show that work engagement has the potential to create flourishing workplaces (Schaufeli & Salanova, 2007) , and that engaged employees outperform disengaged employees (Herbert, 2011; .
The Job Demands-Resources model (JD-R) (Bakker & Demerouti, 2008) can assist managers in this regard as it shows how stressful job demands can be mitigated by job and personal resources to increase work engagement. Job demands are organisational, social or physical job aspects associated with psychological and physiological costs (Xanthopoulou, Bakker, Demerouti, & Schaufeli, 2007) and may include excessive workload, intrusion of work into employees' private lives and time pressure. Job resources, such as managerial support, help employees reach their work goals and reduce job demands, while also assisting employees to develop personally. Personal resources refer to employees' ability to influence or control their work environment successfully. This includes qualities such as self-efficacy that fosters employee resilience (Bakker, 2009; Xanthopoulou et al., 2007) . Bakker (2009) argues that both job and personal resources (separate or in combination) influence work engagement.
Past studies conducted in the South African mining industry show how job resources influence employees' work engagement. These studies found that perceived organisational support, such as work autonomy, communication, role clarity and supervisory and co-worker support (Mphahlele, Els, De Beer, & Mostert, 2018; Palo & Rothmann, 2016; Rothmann & Joubert, 2007) enhance work engagement. On the other hand, few studies investigate the influence of personal resources on mineworkers' work engagement. De Beer, Tims and Bakker's (2016) study of several organisations in the South African mining and manufacturing industries shows that employees' proactive behaviour in the form of job crafting increased work engagement. Other recent South African studies outside the mining industry found that personal resources, such as psychological capital (PsyCap) and mindfulness, positively influence work engagement (Kotzé, 2018a, b) . While PsyCap enhances proactive behaviour (Avey, Wernsing, & Luthans, 2008; Bakker, Tims, & Derks, 2012; Sameer, 2018) , mindfulness encourages states of wakefulness and involvement, and, as a result, employees perform their work in more interesting and creative ways (Depenbrock, 2014; Langer & Modoveanu, 2000; Leroy, Anseel, Dimitrova, & Sels, 2013; Malinowski & Lim, 2015) .
No South African studies, to our knowledge, explore the influence of both job and personal resources on work engagement, specifically within the mining industry. To bridge this gap in the literature, this research explores the role of job and personal resources (i.e., mindfulness and PsyCap) in the relationship between mineworkers' job demands and work engagement.
Job demands and work engagement
Job demands are psychological, physical, social or organisational job-related aspects that require either psychological or physiological effort, associated with specific psychological or physical costs (Demerouti, Bakker, Nachreiner, & Schaufeli, 2001; Schaufeli & Bakker, 2004) . Based on the challenge stressor-hindrance stressor framework (Cavanaugh, Boswell, Roehling, & Boudreau, 2000) , researchers distinguish two types of job demands: those incorporating 'challenges' (such as time pressure) and 'hindrances' (such as role conflict) to the achievement of work outcomes.
Most definitions of work engagement (see, e.g., Fernandez, 2007; Markos & Sridevi, 2010; Schaufeli, 2013) include common elements such as employees' passionate drive towards, enthusiasm for, involvement in and commitment to their job or organisation. Schaufeli (2013, p. 25) describes work engagement as 'a positive, fulfilling, work-related state of mind that is characterised by vigour, dedication and absorption.' 'Vigour' means enhanced levels of mental resilience and energy and includes employees' preparedness to put effort into their work. It is seen as a motivational concept and is most apparent when employees approach their tasks with persistence and effort, despite difficulties at work. Employees with 'dedication' feel challenged, proud, inspired and enthusiastic, and experience a sense of significance about their work (Schaufeli, Salanova, Gonzalez-Roma, & Bakker, 2002; Sonnentag, 2017) . 'Absorption' involves immersion in one's work (Schaufeli, Martinez, Pinto, Salanova, & Bakker, 2002) . However, dedication and vigour are regarded as the 'core components' of work engagement (Schaufeli, 2013; Taris, Ybema, & Van Beek, 2017) .
Theoretically, the JD-R model does not assume there is a direct relation between job demands and work engagement (Bakker, Hakanen, Demrouti, & Xanthopoulou, 2007 ), yet there is empirical evidence indicating that certain job demands are positively associated with work engagement (Mauno, Kinnunen, & Ruokolaine, 2007) . Although both types of job demands (challenges and hindrances) are positively related to job strain (Breevaart & Bakker, 2018) , some studies show that challenges, such as time pressure, contribute to employee motivation and are positively related to increased work engagement. Hindrances, such as role conflict and unreasonable intrusion of work into employees' private lives, on the other hand, are detrimental to employee motivation and show a negative association with work engagement (Breevaart & Bakker, 2018; Inoue et al., 2014; Kotzé & Nel, 2018; Van Der Broeck, De Cuyper, De Witte, & Vansteenkiste, 2010) . Therefore, the following hypothesis is proposed: H1: Job demands (i.e., intrusion of work into private life) have a negative influence on mineworkers' work engagement.
Job resources can be formal or informal. Organisations can provide formal support (through organisational practices or policies) or informal support (through supervisor or social support) (Hammer, Kossek, Yragui, Bodner, & Hanson, 2009; Rhoades & Eisenberger, 2002) .
In the relationship between job demands and job resources, employees experiencing hindering job demands typically perceive their job resources as inefficient. Because perceptions influence peoples' cognitive appraisals of situations, employees' perceptions of organisations' formal and informal support override objective indicators of support (Glazer, 2006) . When employees perceive job resources as insufficient, or are unable to mobilise it, it may overwhelm or discourage them (Duong, Tuckey, Hayward, & Boyd, 2015) . Hindering job demands cause stress, which may impede employees' ability to mobilise job resources (Bakker, Demerouti, & Verbeke, 2004; Muse & Pichler, 2011) and may undermine employees' perceptions of employers' care and respect for them (Liao, 2011) .
The relationship between job resources and work engagement
Past studies show that job resources have a positive influence on work engagement (Mauno et al., 2007; Schaufeli, Bakker & Van Rhenen, 2009 ). Liao (2011) uses Emerson's (1976) theory to explain that the organisation/ supervisor-employee relationship is characterised by a social exchange process. When employees experience their organisations as supportive (i.e., sufficient job resources), they will reciprocate this support by exhibiting a positive affect towards their work/organisation (e.g., work engagement) (Zhai, Wang, & Weadon, 2017) . Because high job demands, coupled with job resources, may lead to work engagement (Schaufeli & Bakker, 2004) , job resources are potential mechanisms influencing the negative relationship between job demands and work engagement. Resources can counteract hindering job demands and thereby protect employees (Breevaart & Bakker, 2018; Ten Brummelhuis & Bakker, 2012) .
The following hypothesis is therefore proposed: H2: Job resources mediate the relationship between job demands and work engagement such that the indirect effect is negative.
Personal resources (PsyCap and mindfulness): Mediating the job demands-work engagement relationship
PsyCap is a second-order construct consisting of four integrated first-order constructs: self-efficacy, hope, optimism and resilience (Luthans, Youssef, & Avolio, 2007) . High self-efficacy occurs when employees have confidence in their capabilities to confront and accomplish challenging assignments (Luthans, Youssef-Morgan, & Avolio, 2015) . Hope enables individuals to stay focused on set goals, while creating alternative paths, when needed, to succeed. Optimism includes the belief that employees' efforts will result in positive outcomes presently and in future. Resilience is one's ability to cope despite problems, and to bounce back after setbacks (Snyder et al., 1991) . As PsyCap creates positive emotions, it allows employees to evaluate interpersonal relations, job resources and other available support in a more positive light (Avey et al., 2008; Herbert, 2011) . It is a statelike resource and can be developed, even through short training interventions (Luthans & Youssef-Morgan, 2017) .
Mindfulness is a conscious, non-judgmental awareness of, and attention to, every moment. It helps people focus on the present and stay conscious of any relevant internal and external stimuli, without being concerned with the past or future (Dane, 2011; Depenbrock, 2014) . In the workplace, mindfulness assists employees to give attention to relevant occurrences and activities, acknowledge their own behaviour and feelings and manage negative feelings that may encourage harmful actions (Dane & Brummel, 2013) . Although mindfulness is an innate human ability that differs between individuals, employees can enhance mindfulness through various types of interventions (Brown & Ryan, 2003; Leroy et al., 2013; Petchsawang & McLean, 2017) .
The relationship between job demands and personal resources
Persistent job demands may diminish and deplete employees' energetic resources as they draw on resources beyond employees' normal abilities (Grover, Teo, Pick, Roche, & Newton, 2018) . According to Bakker et al. (2004) , job demands operate through a process of impairment, negatively influencing psychological and physical wellbeing. Job demands can drain employees' energy, and they may struggle to cope with the resulting exhaustion (Maslach, 1993) . The impairment of employees' personal resources can result in job strain and, subsequently, a decreased willingness to invest themselves in their work (Breevaart & Bakker, 2018) . This indicates that there is a negative relationship between job demands and personal resources.
The relationship between personal resources and work engagement
Empirical studies in different types of work environments support the positive influence of PsyCap on work engagement (Constantini et al., 2017; Herbert, 2011; Roux, 2010; Simons & Buitendach, 2013; Wang, Liu, Zou, Junhui, & Wu, 2017) .
Some studies indicate that PsyCap, as a second-order construct, is a stronger predictor of work engagement than the four first-order constructs separately (Simons & Buitendach, 2013) . Other studies indicate that self-efficacy and optimism are the two strongest predictors of work engagement (Herbert, 2011; Roux, 2010) . Wang et al. (2017) found that the second-order construct PsyCap, as well as two first-order constructs, hope and optimism, are significant predictors of work engagement.
Researchers found that mindfulness increases employees' work engagement because it stimulates personal flourishing (a state of optimal mental health; feeling good about yourself and your potential to contribute positively to the world around you) (Zheng, Gunasekara, & Blaich, 2018) . It also helps employees perform their work more creatively (Langer & Modoveanu, 2000) and assists them to utilise the resources they need in order to be actively involved at work (Depenbrock, 2014) . Based on this, the following hypothesis is proposed: H3: Personal resources (i.e. PsyCap and mindfulness) mediate the relationship between job demands and work engagement such that the indirect effect is negative.
Job resources and personal resources as mediators in serial
Job resources stimulate the energy of employees and subsequently enable them to persist and persevere. Empirical evidence from a study by Xanthopoulou et al. (2007) helps explain the underlying psychological mechanisms of the motivational process of the JD-R model. The authors conclude that the availability of job resources activates employees' personal resources, making them 'feel more capable of controlling their work environment' (p. 136). Subsequently, being more proud and confident, and finding more meaning in their work, they stay engaged in their work. Past studies found that personal resources either mediate or partially mediate the relationship between job resources and work engagement, suggesting that job resources foster the development of personal resources (Demerouti & Bakker, 2011; Xanthopoulou et al., 2007) . Therefore, the following hypothesis is proposed: H4: Job resources and personal resources mediate in serial the relationship between job demands and work engagement such that the indirect effect is negative.
To explore the influence of job and personal resources in the relationship between job demands and work engagement, a conceptual model (Figure 1 ) was developed.
Research design

Research approach
This study was part of a larger interdisciplinary research project in which a cross-sectional design with a survey datacollection technique was used.
Research method Participants
Employees (n = 238) from two open-pit iron-ore mines (51% and 49% split) in the Northern Cape in South Africa participated. The majority (83%) are male, and over half (55%) operate heavy-duty machinery and equipment. The rest are artisans, engineers, equipment or quality controllers, health and safety officers, or maintenance planners. Only 6% are supervisors or team leaders. Participants' average age was 36 (SD = 8.65). The majority (62%) speak an indigenous African language, about 33% are Afrikaans-speaking and 5% indicated they speak other languages.
Measuring instruments
Job demands: 'Intrusion of work into private life' (six items) was used as the indicator for job demands. Items focus on whether employees feel stressed and pressured to meet targets, find it difficult to relax after work, and if work affects their private life or impacts negatively on their self-esteem (Parker & Hyett, 2011) .
Work engagement: The Utrecht Work Engagement Scale (UWES-9) was used to measure vigour and dedication (core constructs of work engagement) as a one-factor structure (De Bruin & Henn, 2013; Schaufeli, Bakker, & Salanova, 2006; .
Personal resources: PsyCap and mindfulness were used as indicators of personal resources. The 15-item Mindful Attention Awareness Scale (MAAS) (Brown & Ryan, 2003) was employed to measure mindfulness. The PsyCap Questionnaire (PCQ-24) containing the four subscales of PsyCap (self-efficacy, hope, optimism and resilience) (Luthans, Avolio, Avey, & Norman, 2007; Grobler & Joubert, 2018) measured PsyCap.
Job resources: Two scales from the Work Well-Being Questionnaire (Parker & Hyett, 2011) were used as indicators of job resources. Organisational respect for employees (seven items) focused on whether employees view senior people in their organisation as trustworthy and whether the organisation values its staff and treats them well. Employee care (seven items) reflects the degree to which employees perceive their supervisors as caring, willing to listen, understanding of their work concerns, and treating employees as they wish to be treated.
Statistical analysis
The reliability of the measuring instruments was determined using Cronbach's alpha. Estimates as low as 0.6 may be acceptable when conducting exploratory research (Field, 2005; Hair, Black, Babin, Anderson, & Tatham, 2006, pp. 137, 778) . Pearson's Product Moment Correlation was used to determine the degree to which the independent variables are significantly correlated with work engagement. Variance-based structural equation modelling was employed to evaluate the different hypotheses. A two-step process should be followed when evaluating the results associated with variance-based structural equation modelling (Henseler, Ringle, & Sinkovics, 2009 ). The outer model (i.e., measurement model) provides information as to the quality of the indicators used to operationalise each of the latent variables. The quality of the outer model is determined in terms of reliability and validity. Composite reliability estimates of 0.7 and higher, together with values of 0.5 and higher for the average variance extracted (AVE), are both evidence of an acceptable outer model. The indicators used to operationalise each latent variable must have statically significant loadings. The inner model (i.e., structural model) provides information on the strength (beta) and statistical significance (p-values) of the associated paths in a theoretical model. Furthermore, the R-square value is an indicator of the proposed theoretical model's predictive power (Henseler et al., 2009) . SmartPLS version 3 (Ringle, Wende, & Becker, 2015) was used to evaluate all four of the hypotheses.
Ethical considerations
Ethical clearance number: UFS-HSD2015/0495. This project was part of a larger interdisciplinary project conducted at the mines in Postmasburg. The project leader was Prof. Philippe Burger.
Results
The results section includes several tables showing the statistical outcomes from the collected data. The reliability estimates for each variable are reported here (Table 1) . It is evident from the data that all variables have acceptable levels of reliability, ranging between 0.6 (intrusion of work into private life) and 0.92 (mindfulness).
The results from correlating the variables show that they are all significantly associated with work engagement (Table 2) .
Mindfulness (r = 0.429) and intrusion of work into private life (r = -0.462) have the strongest relationship with work engagement. PsyCap (r = 0.295) has the weakest relationship with work engagement.
All the indicators used to operationalise each of the latent variables met the required quality criteria (Tables 3 and 4 ). All the indicators had acceptable composite reliabilities and values higher than 0.5 in terms of AVE.
The present study continued evaluating the inner model, emphasising both the size and significance of the proposed paths. All proposed paths are statistically significant (Table 5 ). This proposed model explained 33% of the variance in mineworkers' work engagement. Of importance is the direct path between job demands and work engagement. It is evident that job demands have a negative influence on work engagement (-0.304). As this path is statistically significant (p = 0.000), the study finds support for Hypothesis 1. The specific indirect effects (Table 6 ) are used to evaluate the proposed mechanisms through which the negative effect of job demands on work engagement is mediated.
Firstly, it is clear that the mechanism through which job demands affect work engagement (via job resources) is negative (-0.044) and statistically significant (p = 0.050). Secondly, the mechanism through which job demands affect work engagement (via personal resources) is negative (-0.096) and statistically significant (p = 0.004).
Interestingly, the effects of the mechanism through which job demands negatively influence work engagement (via personal resources) are stronger than via job resources. In short, these results indicate that job resources and personal resources only partially mediate (in parallel) the negative effect of job demands on work engagement. Therefore, both Hypothesis 2 and Hypothesis 3 are partially accepted.
The mechanism through which job demands negatively influence work engagement (via job resources, then personal resources) (-0.018) is also statistically significant (p = 0.037).
These results show that job resources and personal resources only partially mediate (in serial) the negative effect of job demands on work engagement. As a result, Hypothesis 4 is partially accepted.
Discussion
The present study set out to determine the direct effect of job demands on work engagement, as well as the mediating effects of job and personal resources (in parallel) on the above relationship. Finally, the mediating effect of both job and personal resources (in serial/combination) was investigated.
Support was found for the negative effect of job demands on work engagement among the sample of mining employees. Bakker et al. (2004) propose that job demands negatively influence work engagement through an impairment process. It is assumed that when employees are faced with high job demands, their mental resources (and probably other resources) are diminished, leading to lower levels of work engagement. Continued exposure to high job demands also negatively influences health and well-being by requiring individuals to use more resources than they actually have (Schaufeli & Taris, 2014) .
The present study found that the two types of resources (job and personal in parallel) partially mediate the negative effect of job demands on work engagement. This is in line with the findings of Slöetjes (2012) on the mediating role of personal resources. According to Kanfer, Frese and Johnson (2017) , motivation is usually a function of explicit personal factors (e.g. personality traits) and job-related contextual characteristics. As such, both job and personal resources influence the motivational levels of employees to be engaged with their work. Brouze (2013) reported that PsyCap partially mediates the motivational process of the JD-R Model, while Bakker and Demermouti (2016) state that individuals with access to job resources are more motivated to use these resources to successfully fulfil their job responsibilities and achieve their goals (Bakker & Demerouti, 2016) .
Interestingly, the mediating effect of personal resources on the relationship between job demands and work engagement is slightly stronger than the mediating effect of job resources. Schaufeli and Taris (2014) argue that it is possible that not all the resources in the JD-R model are equal. Therefore, in any given context, employees can place different motivational values on different resources. Whereas job resources function as external/contextual motivators (Schaufeli & Taris, 2014) , it is likely that personal resources (such as PsyCap and mindfulness) function as internal motivators. In addition, it is likely that because employees may have more control over their personal resources than their job resources, that the influence of personal resources may have a stronger mediating effect. Although, job demands had a negative effect on work engagement in the present study, this relationship was suppressed by the presence of both job and personal resources.
Finally, the present study found that the two types of resources (job and personal in serial) partially mediated the negative effect of job demands on work engagement -but not as strongly as found by the partial mediation in parallel. Previous research suggested that when individuals are faced with job demands, the availability of job resources activates their personal resources (Xanthopoulou et al., 2008) . This seems plausible given that individuals use different resources in combination ('resource caravans') (Hobfoll, 2011) , to successfully deal with demands. Indeed, a positive effect was observed between job and personal resources. This agrees with Slöetjes (2012) who found a significant relationship between job resources and personal resources. The mediating effect (in serial) was also statistically significant, lending support to the possibility that job resources activate personal resources that eventually influence work engagement. However, as previously theorised, individuals may place different motivational values on the resources they use to enhance their levels of engagement.
Practical implications
The findings of the study show that job demands (intrusion of work into private life) negatively influence iron-ore mineworkers' work engagement. Despite the job demands, mineworkers' work engagement can be increased by investing in interventions and a work environment that enhances job and personal resources. The present study suggests two potential interventions: firstly, increasing individual mindfulness awareness and PsyCap through training and development interventions, and secondly, designing work environments and organisational practices and/or policies that reflect respect and care for employees and allow supervisors to support their employees.
Limitations and recommendations
The present study explored the influence of only two personal resources, mindfulness and PsyCap, as mediators in the relationship between the job demands and mineworkers' levels of work engagement. Future studies may incorporate other personal resources and investigate their accumulative influence on mineworkers' work engagement (Schaufeli & Taris, 2014; Slöetjes, 2012) . The present study applied a quantitative methodology. As the work environment of mineworkers is unique, future researchers are encouraged to use qualitative methods to improve the understanding of the mining working environment, as well as the personal, work and home resources mineworkers employ to feel engaged in their daily work activities.
Conclusion
The purpose of this research was to investigate the mediating effect of both job and personal resources in the relationship between job demands and work engagement of mineworkers at two iron-ore mines in a remote area in South Africa. The results indicate that job and personal resources partially mediate (in parallel and in serial) this relationship. In light of these results, mining companies may need to consider what can be done to enhance the job and personal resources of their employees to help them cope with the challenges in mining workplace environments.
